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2-2-1 α  
HeLa . RNA SuperScript Reverse Transcriptase (Invitrogen) α
cDNA HP1α (NM_012117) HP1β (NM_006807)
HP1γ (BAA_83340) cDNA PfuTurbo (Agilent) α TOPO-TA 
cloning kit (Invitrogen) α pCRII His
HP1 cDNA pCold I  
(TaKaRa) FLAG HEK293T
HP1α cDNA pFLAG-C1  (35) 
CK2 pRSFDuet  (Novagen) Ck2a Ck2b
α  (35)
α PCR site-directed mutagenesis α  
 
2-2-2 α  
HeLa HEK293T U2OS IMR90 10% FBS (GIBCO) -
 ( ) DMEM ( )
QIAGEN midiprep kit α Lipofectamine 
2000  (Invitrogen) α
. 24 48  
 
2-2-3  
RIPA buffer (50 mM Tris-HCl[pH8.0], 150 mM NaCl, 1% NP40, 0.5% 
sodium deoxycholate, 0.1% SDS, Protease inhibitor cocktail [Complete EDTA-free;  
Roche], 10 mM NaF) 4 12,000 rpm 10
50 µl  (0.6 mg/ml)
2x alkaline-phosphatase reaction buffer (100 mM Tris-HCl [pH 9.0], 10 mM 
MgCl2, and 60 units/ml shrimp alkaline phosphatase [SAP; TaKaRa]) 3
37 Phos-tag (Wako) α
 -21- 
SDS-PAGE 5 mM EDTA Transfer buffer (25 mM Tris, 190 
mM Glycine, 20% Methanol) 20 EDTA Transfer buffer
15 PVDF  (Immobilon-P ; Millipore)
 (BIO-RAD) α 5%
/TBS-T (20 mM Tris-HCl [pH7.5], 500 mM NaCl, 0.05% Tween 20)
1 TBS-T 3
ECL  (GE Healthcare) LAS300mini α
 
α  
anti-HP1α (BMP001 ; MBL)  
anti-HP1β (1MOD-1A9; Millipore) 
anti-HP1γ (2MOD-1G6; Millipore)  
anti-CK2α (1AD9; Calbiochem) 
anti-α-tubulin (T5168; Sigma) 
peroxidase-conjugated anti-histone H3 (ab21054; Abcam) 
peroxidase-conjugated anti-FLAG M2 (A8592; Sigma)  
peroxidase-conjugated anti-rabbit IgG (A6667; Sigma)  







5 ml 2xYT 37 1 L
37 OD595 0.5 0.6 30 200 µM
IPTG 15 24  
 
 -22- 
2-2-4b His  
Extraction buffer (50 mM Sodium phosphate [pH7.0], 300 mM 
NaCl, 0.5% NP-40, 1 mM Phenylmethylsulfonyl fluoride [PMSF])
TALON  (Clontech) 1  4
Wash buffer (50 mM Sodium phosphate [pH7.0], 300 mM NaCl, 5 mM 
Imidazole) α . Elution buffer (50 mM Sodium 
phosphate [pH7.0], 300 mM NaCl, 150 mM Imidazole)
SOURCE 15Q  (GE Healthcare) α  




2-2-5a  (S100)  (NE)  
Dignam  (51)
5 Buffer A (10 mM HEPES [pH 7.9], 10 mM KCl, 1.5 mM MgCl2, 0.5 
mM Dithiothreitol [DTT]) 4 2,000 rpm 10
2 10 20
15 ml 2,000 rpm 10
MLS50  (Beckman) α 4 14,000 
rpm 20  ( )
0.11 Buffer B (0.3M HEPES [pH 7.9], 1.4 M KCl, 30 mM 
MgCl2) 4 36,000 rpm 1
-80 3 Buffer C (20 
mM HEPES [pH 7.9], 0.42 M NaCl, 25% Glycerol, 1.5 mM MgCl2, 0.2 mM EDTA, 
0.5 mM PMSF, 0.5 mM DTT) 10
15 ml 30 4
 -23- 
16,000 rpm 30
 (SPECTRUMLABS, MWCO: 6-8,000) 
50 Buffer D (20 mM HEPES [pH 7.9], 0.15 M KCl, 10% Glycerol, 
0.2 mM EDTA, 0.5 mM PMSF, 0.5 mM DTT) 1




HeLa .  S100  NE Buffer Q (20 mM HEPES [pH 
7.9], 10% glycerol, 0.2 mM EDTA, 0.5 mM PMSF, 0.5 mM DTT)
HiTrap Q HP  (GE Healthcare) 0 1 M (KCl)
Superose 6 Column  
(GE Healthcare) α  
 
2-2-6 in vitro  
in vitro 1 µg HP1α (N . CD [1-80aa]) 
 5 µl  25 µl Kinase reaction buffer (20 mM Tris-HCl 
[pH 7.5], 50 mM KCl, 10 mM MgCl2, 200 µM ATP) 3 30
50 units CK2 (NEB) α
CK2 50 µM 4,5,6,7,-tetrabromobenzotriazole (TBB; Chemicon)
 
 
2-2-7 FLAG α  
2-2-7a  
FLAG HP1α HEK293T  (10 cm2 1 )
24 PBS 1 ml IP buffer (50 
mM HEPES [pH 7.9], 0.3 M NaCl, 10% glycerol, 0.2 mM EDTA, and 0.1% 
TritonX-100, 1mM PMSF, Protease inhibitor cocktail [Complete; Roche])
freeze-thaw 3 4 12,000 
 -24- 
rpm 10 IP buffer 200 µl Sepharose 4B (GE 
Healthcare) 30
IP 50 µl (50% ) ANTI-FLAG M2 
Affinity Gel (SIGMA) 3
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(H3K9me0) 193 bp-601 DNA
 (52)  
1 µg streptavidin T1 Dynabeads 80 µg  
(Invitrogen) Binding buffer (10 mM Tris-HCl [pH 7.5], 150 mM NaCl, 0.1% Triton 
X-100, 5% glycerol, 0.05 mM EDTA, 0.1 mg/ml BSA, 1 mM DTT)
4 Binding buffer 
100 pmol  HP1 .
FLAG-HP1α 4 1 3
Wash buffer (10 mM Tris-HCl [pH 7.5], 300 mM NaCl, 0.1% Triton X-100, 5% 





 10 µl Gelshift buffer (20 mM Tris-HCl [pH 7.5], 50 mM NaCl, 1 mM DTT, 0.1 
mg/ml BSA) HP1  0.2 pmol  193 bp-601
 DNA 37 15 1 µl  30%
0.5 x Tris-borate-EDTA (TBE) 5% native polyacrylamide 
gels 100 V 1.5 SYBR Gold (Invitrogen) LAS3000 
mini (GE Healthcare) α ImageQuant software α
fraction bound = 1 - fraction unbound α Igor Pro software
α Curve-fitting   
 -26- 
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α 1 Aurora B
Aurora B (NM_001284526) pACYCDuet (Novagen) 
PP2Cβ (NM_002706) .
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3-2-2 α  
HeLa HEK293T
Invitrogen Tet-ON α TRex-HeLa 10 % FBS
1 mM Sodium pyruvate ( ) - MEM
 ( ) 3xFLAG HP1α
PolyFect  (QIAGEN) α 2 µg/ml 
 48
15 cm 50 5 ug/ml







anti-HP1α_Sp92 (  ) 
anti-PP2A_A (81G5 ; Cell Signaling)  
anti-PP2Cβ (PA5-29263 ; Thermo Scientific) 





25 µg/ml  
 
3-2-5 FLAG α  
HP1α . 10 mg
1 mg/ml IP buffer Sepharose 4B  1 ml 1
4 IP buffer M2 agarose 100 
µl  over night 4 IP 
buffer 8 ml 8 1.5 ml 250 µlm
−30 over night 15,000rpm 4 30
SDS-PAGE
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(Invitrogen) Aurora B  (Invitrogen) α
20 units PP2A (Invitrogen)
PP2Cβ (2 µg) α RIPA buffer PP2 buffer  
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Chromatin fractionation buffer (20 mM Tris-HCl [pH7.5], 50-150 mM NaCl, 5mM 
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100 µl  (Whole cell lysate; WCL) 12,000 rpm 4
10  (Supernatant; Sup) WCL Sup 100 µl 2x 
SDS  (Ppt) 200 
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